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[57] ABSTRACT 
A plurality of electrostatic discharge (hereafter referred 
to as “ESD") protection devices are disclosed for use 
with semiconductor chip packaging (hereafter referred 
to as “SCP”). The electrostatic protection devices :om 
prise electrically conductive shorting devices that may 
be removably connected to the SCP during the manu 
facture to short selected pins from the SCP. The ESD 
protection devices remain in place to provide ESD 
protection during all phases of handling and shipping 
and may be either automatically unshorted or be manu 
ally removed during ?nal assembly when the SCP is 
installed in its end product. 

11 Claims, 18 Drawing Sheets 
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FIG. IA 
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FIG. ‘IC 
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FIG. 2A 
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FIG. 2C 
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FIG. 3A 
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FIG. 3B 
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FIG. 5A 
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FIG. 5C 
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FIG. 6A 



US. Patent Nov. 17, 1992 Sheet 14 of 18 5,163,850 



US. Patent Nov. 17, 1992 Sheet 15 of 18 5,163,850 

FIG. 7A 
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FIG. 8A 
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ELECTROSTATIC DISCHARGE PROTECTION 
DEVICES FOR SEMICONDUCTOR CHIP 

PACKAGES 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation in part of copendin g 
US patent application Ser. No. 687,044 ?led on Apr. 
18, 1991, now US. Pat. No. 5,108,299. 1 

1. Field of the Invention 
This invention relates to various electrostatic dis 

charge (hereafter referred to as “ESD") protection 
devices for various semiconductor chip packages (here 
inafter referred to as “SCP") of the type having a plu- 1 
rality of connector pins which are either (a) continu 
ously shorted and then, upon insertion of the connector 
pins into complementary receptacles, automatically 
unshorted or (b) continuously shorted until the physical 
removal of the ESD protection device from the SCP. 

2. Background of the Invention 
For a plurality of connector pins of a SCP which 

mates with a corresponding plurality of receptacles in a 
connector, typically, a printed circuit board, it is fre 
quently necessary to short together the connector pins 
of the SCP until they are inserted into complementary 
receptacles in the connector in order to protect the 
semiconductor’s circuitry from ESD. Present ESD 
protection devices consist primarily of ESD packaging 
of the SCP in electrically conductive strips, pellets, 
boxes and plastic tubing which provides effective ESD 
protection until the User is about to inserts the connec~ 
tor pins of the SCP into the complementary receptacles 
in the connector. At that point, however, the User must 
remove this ESD packaging from the SCP, thus render 
ing the SCP vulnerable to ESD, in order to position and 
insert the connector pins into the receptacles. Accord 
ingly, as the User inserts the connector pins of the SCP 
into the receptacles, the semiconductor dies housed 
within these SCP‘s could be destroyed by ESD and 
would have to be replaced. Moreover certain types of 
SCPs typically EPROMs, UVPROMs, and DRAMs, 
are plug-in devices which have connector pins which 
are repeatedly inserted into and then removed from the 
receptacles. These types of SCPs require ESD protec 
tion during the repeated insertions into and removals 
from the receptacles. Speci?cally, the connector pins of 
these SCPs require ESD protection from the moment 
that their connector pins are removed from the recepta 
cles till their connector pins are again inserted therein. 
Consequently, a need still exists within the semiconduc 
tor chip packaging industry for a true ESD protection 
device, rather than ESD packaging, which effectively 
protects the semiconductor die from ESD until the 
connector pins of the SCP are inserted into the recepta 
cles of the connector and then protects the semiconduc 
tor die from ESD again when the connector pins are 
removed from their respective receptacles. 

SUMMARY OF THE INVENTION 

With the foregoing in mind, the primary object of the 
present invention is to provide an ESD protection de 
vice on a SCP which operates in a simple, economical, 
and effective manner to automatically short a plurality 
of connector pins together while the SCP is discon 
nected from a connector. 

It is a further object of the present invention to pro 
vide an ESD protection device on a SCP which oper 

5,163,850 

0 

45 

65 

2 
ates to automatically open the shorts between the plu 
rality of connector pins upon the SCP's connection to a 
connector which has not been speci?cally adapted to 
effect such opening. 

It is yet another object of the present invention to 
provide an ESD protection device on a SCP which 
operates to automatically short a plurality of connector 
pins until the ESD protection device is physically re 
moved from the SCP. 
According to this invention, the foregoing objects are 

achieved by several different ESD protection devices, 
each discussed below, which are disposed on the top or 
bottom surface of a SCP. 
The SCPs are of the type that have a top surface, a 

bottom surface, and, disposed between the top and bot 
tom surfaces, a plurality of interface surfaces each hav 
ing a plurality of substantially parallel and evenly 
spaced apart connector pins disposed thereon. Each 
connector pin comprises a ?rst portion extending out 
ward from the interface surface, a second portion of 
substantially the same width as the ?rst portion extend 
ing in a downward direction, a bent portion intercon 
necting the ?rst and second portions, a third portion 
extending downward to its distal end, and an interface 
portion interconnecting the second and third portions. 

In the ?rst embodiment, the ESD protection device 
comprises a base section secured to the bottom surface 
of the SCP and a plurality of integral shorting arms. 
The plurality of shorting arms extend outwardly from 
the base section with their plurality of distal end por 
tions in spaced apart relationship with respect to each 
other and being transversely disposed with respect to 
the connector pins. Each shorting arm comprises a ?rst 
portion ?xedly secured to the base section and extend 
ing outwardly from the bottom surface, a knee portion 
which extends from the ?rst portion and below the 
interface portion of a respective one of the connector 
pins to de?ne a bend in the shorting arm, and an inter 
mediate portion which extends from the bend towards 
the respective one connector pin so that the distal end 
portion extends over the ?rst portion of the respective 
connector pin. Each shorting arm further comprises 
means for yieldably biasing the shorting arm so as to 
urge its distal end portion against the ?rst portion of the 
respective one connector pin thereby creating an elec 
trical connection therebetween when the plurality of 
connector pins are not inserted into a complementary 
plurality of receptacles. When the connector pins are 
inserted into the complementary receptacles, each knee 
portion moves towards the bottom surface of the SCP 
against its yieldable bias so as to disengage its distal end 
portion from the ?rst portion of a respective one of the 
connector pins to break the electrical connection there 
between. Finally, an adhesive disposed on the base 
section or a pair of clips disposed on the ends of the base 
section provide this ESD protection device with a se 
cure attachment to the SCP. _ 

In the second embodiment, the ESD protection de 
vice comprises a base section secured to the top surface 
of the SCP and a plurality of shorting arms and gripping 
members which are both integral to the base section. 
The plurality of shorting arms extend outwardly from 
the base section in spaced apart relationship with re 
spect to each other and in spaced apart alignment with 
respect to the plurality of connector pins. Each shorting 
arm has a ?rst portion which is integral to the base 
section and which extends outwardly 'and downwardly 
















